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Language models learn a probability distribution over language
Pretraining + finetuning (+ alignment)

General text processing capabilities
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Diagram4 Totalt antal bockerinationalbibliografin SWEDEN
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SWEDEN

ARITHMETIC

LANGUAGE UNDERSTANDING

8 billion parameters

ai.googleblog.com/2022/04/pathways-language-model-palm-scaling-to.html
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Language models in Sweden SWEDEN

2017: Transformer introduced by Google

2018: the first Transformer-based language models (GPT, BERT)
2019: language models for Swedish authorities (Vinnova)

2020: the first LLM (GPT-3)

2021: NLU-group at Al Sweden (Vinnova)

2022: the first Scandinavian LLM: GPT-SW3 (Vinnova)

2023: GPT-SW3 as open model

2024: Al Sweden + EU (EuroLingua-GPT, TrustLLM, DeployAl...)
2025: Open models in EU (OpenEuroLLM)
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FiInGPT
Viking
Poro
Ahma

NORA.LLM

GPT-SW3

Danish foundation mo
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Open vs closed models
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Open vs closed models
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Model

Gemini:2.5:Pro-Preview-03:06

03-2025-04-16

ChatGPT-40

=latest. . (2025:03:26).
Grok:-3:Preview:02:24
GPT-4.5:Preview

Gemini:z2.5:Flash-Preview:-04:-17

Reepseek:-V3:0324

GPT-4.1-2025-04-14

ReepSeeck:-R1
04:-Mminiz2025:04:16
Gemini:2.90:Flash-001

01:2024:12:17

Qwen3-233B-A22R

Arena
Score

1448

1411

1408

1402

1398

1394

1372

1367

1359

1351

1355

1350

1342

95% CI A

+7/-12
+11/-7
+6/-5
+5/-4
+4/-5
+9/-8
+6/-6
+6/-8
+4/-3
+9/-8
+3/-4
+3/-3

+11/-9

Votes

3545

5844

10286

14843

15281

5393

8213

4523

18034

4526

24378

29042

2805

Organization

Google
OpenAI
OpenAI
XAI
OpenAI
Google
DeepSeek
OpenAI
DeepSeek
OpenAI
Google
OpenAIl

Alibaba

SWEDEN

License

Proprietary
Proprietary
Proprietary
Proprietary
Proprietary
Proprietary
MIT

Proprietary
MIT

Proprietary
Proprietary
Proprietary

Apache 2.0



SWEDEN

Rankx (UB) A Kk Model — 95% CI + Votes Organization + License
(StyleCtrl) Score
1 1 Geminiz2.5:Pro-Preview-02-06 1448 +7/-12 3545 Google Proprietary
2 1 03-2025-04-16 1411 +11/-7 5844 OpenAI Proprietary
2 2 ChatGPT-40:-latest. . (2025:03:26). 1408 +6/-5 10286 OpenAl Proprietary
2 5 Grokz3-Preview-02:24 1402 +5/-4 14843 XAL Proprietary
4 3 GPT-4.5-Preview 1398 +4/-5 15281 OpenAI Proprietary
4 5 Gemini-2.5:Flash-Preview-04:17 1394 +9/-8 5393 Google Proprietary
7 6 DeepSeek-V3-0324 1372 +6/-6 8213 DeepSeek MIT
7 5 GPT-4.1-2025-04-14 1367 +6/-8 4523 OpenAI Proprietary
8 7 Reepseek:-R1 1359 +4/-3 18034 DeepSeek MIT
8 5 04-Mini-2025-04-16 1351 +9/-8 4526 OpenAI Proprietary
9 15 Gemini-2.0-Flash-001 1355 +3/-4 24378 Google Proprietary
10 7 01:2024:-12:17 1350 +3/-3 29042 OpenAI Proprietary
10 14 Qwen3.:-235B-A22B 1342 +11/-9 2805 Alibaba Apache 2.0

magnus.sahlgren@ai.se




The DeepSeek moment

DeepSeek claimed the model training
took 2.8 million H800 GPU hours,
which, at a cost of $2/GPU hour,
comes out to a mere $5.6 million.

Why NVIDIA's share price
dropped 17% after DeepSeek
news

NVIDIA's stock suffered its largest single-day decline on Monday, falling 17% after

Chinese startup DeepSeek unveiled a cost-effective Al model.

magnus.sahlgren@ai.se
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SWEDEN

& anton &
3 How is Deepseek going to make money?

“ Han Xiao @

deepseek’s holding Z]J/5 E1t is a quant company,
many years already,super smart guys with top
math background; happenedsio own a lot GPU for
trading/mining purpose, and deepseek is their side
project for squeezing those gpus
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Model

Rank
Type A

10

1

12

13

14

15

gemini/gemini-1.5-pro-002 (few-
shot, val)

gemini/gemini-2.0-flash-001
(few-shot, val)

gemini/gemini-2.0-flash-lite-001
(few-shot, val)

gpt-40-2024-05-13 (few-shot,
val)

03-2025-04-16 (zero-shot, val)

gemini/gemini-1.5-flash-002
(few-shot, val)

gpt-4.1-2025-04-14 (zero-shot,
val)

gemini/gemini-2.5-flash-
preview-04-17 (zero-shot, val)

meta-llama/Llama-3.1-70B-
Instruct (few-shot)

04-mini-2025-04-16 (zero-shot,
val)

meta-llama/Meta-Llama-3-70B
(few-shot)

gpt-40-2024-05-13 (zero-shot,
val)

Qwen/Qwen2.5-72B-Instruct
(few-shot)

claude-3-5-sonnet-20241022
(zero-shot, val)

meta-llama/Llama-3.3-70B-
Instruct (few-shot)
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Type

Rank
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val)
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1.46
1.57
1.60

1.62

1.64

1.67
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1.68

1.69

1.69

1.69

1.70

Best european model (Mistral) is on place 27

(Mistral has raised > $1B in investments)

SWEDEN



magnus.sahlgren@ai.se

rank

10.

11

12.

13.

14.

model_name

openai/o3-mini

anthropic/claude-3.7-sonnet

openai/gpt-40

google/gemini-2.0-flash-001

meta-llama/llama-3.1-405b-

instruct

deepseek/deepseek-V3

x-ai/grok-2-1212

meta-llama/llama-3.3-70b-

instruct

qwen/qwen-max

cohere/command-a

mistralai/mistral-small-3.1-24b-

instruct

google/gemma-3-27b-it

allenai/olmo-2-0325-32b-

instruct

meta-llama/llama-3.2-3b-

instruct

total

0.85

0.84

0.80

0.80

0.78

0.77

0.72

0.71

0.67

0.57

0.36

hp
19
2.0
2.0
2.0

2.0

2.0
2.0

1.9

17
18

16

18

13

0.7

matematik_och_fysikprovet
0.77
0.62
0.51
0.63

0.55

0.60
0.50

0.53

0.60
0.48

0.50

0.50

0.36

0.19

lakare

0.89

0.88

0.89

0.87

0.91

0.83

0.88

0.82

0.84

0.78

0.78

0.64

0.63

0.46

tandlakare

0.80

0.87

0.87

0.81

0.76

0.71

0.80

0.77

0.66

0.70

0.61

0.69

0.50

0.41

audionom

0.82

0.85

0.89

0.81

0.82

0.89

0.82

0.82

0.78

0.72

0.76

0.72

0.53

0.31

apotekare open_weights

0.96

1.00

0.98

0.96

0.96

0.94

0.98

0.94

0.92

0.89

0.91

0.70

0.77

0.38
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Why build national LLMs?

e Competence and innovation

e Transparency and representativity
e Resilience and sovereignty

e Democratisation
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Why build national LLMs?

e Competence and innovation

e Transparency and representativity

e Resilience and sovereignty

e Democratisation

e EXxisting models still not perfect for smaller languages!
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SWEDEN

Adaptation of open models

Mistral 7B Llama3 8B

euroeval.com
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SWEDEN

Adaptation of open models

Yy

Mistral 7B Adapted Mistral 7B Llama3 8B Adapted Llama3 8B

2023 2024

euroeval.com
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Data A I

Competence T eBET
Language models Trillions of high-quality tokens

Deep learning (We have to be compliant with

HPC European data protection policy)

Funding Infrastructure

Large-scale projects 1000s of high-end GPUs (H100s)
Not research! (with good interconnect)
(The artefacts are the goal) Large-scale allocations!
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OPEN Al
FURO
LM

The flagship European initiative to compete with the US and China

A series of transparent, compliant and multilingual foundation models
built in Europe for use in Europe

20M EUR 2025-2027

magnus.sahlgren@ai.se
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SWEDEN

huggingface.co/AI-Sweden-Models

AI-Sweden-Models/Llama-3-8B

AI-Sweden-Models/gpt-sw3-6.7b-v2-instruct

AI-Sweden-Models/Llama-3-8B-instruct

AI-Sweden-Models/gpt-sw3-6.7b-v2-instruct-4bit-gptq

AI-Sweden-Models/gpt-sw3-126m

magnus.sahlgren@ai.se

AI-Sweden-Models/gpt-sw3-20b-instruct

AI-Sweden-Models/gpt-sw3-40b

AI-Sweden-Models/gpt-sw3-6.7b-v2-translator

AI-Sweden-Models/roberta-large-1160k

AI-Sweden-Models/gpt-sw3-1.3b




